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the first cause, cau only occur as the result of carelessness. As to the latter, it may be that supersaturation has sometimes entered as a consequence of excessive precautions against the admission of air. It cannot occur in the presence of the minutest fragment of the normal hydrate. Opinions may perhaps differ upon this point, but I am myself disposed to condemn the use of heat in charging the cells. If hot paste be brought into contact with hot mercury, and then closed hermetically, there must be some risk of supersaturation.
§ 52. The next question which I propose to consider is that of the temperature-coefficients of Clark cells. My observations on cell No. 1 at Cambridge, § 36, gave for the proportional fall of E.M.F. per degree Centigrade in the neighbourhood of 15° the number '00082, so that at
t° C. we might take
E = T435 {1 - -00082 (t - 15)}.
This number is in agreement with that found by Helmholtz for saturated cells, but it differs seriously from the number ('00041) given by Alder Wright* also for saturated cells. These discrepancies have naturally led to the conclusion that the temperature-variations of Clark cells are uncertain, and Dr Fleming has insisted .upon the advantage in this respect possessed by the Daniell^. If indeed it were a matter of chance whether the temperature-coefficient of a Clark were '0008, or '0004, the utility of these cells as standards for delicate work would be seriously impaired. A glance, however, at Table XIII. J will show that such uncertainty need not exist. The results of March 2 and June 4 correspond to a difference of 19° F., or about ] 1° C., so that if one cell had the coefficient '0008, and another the coefficient "0004, the change of temperature would separate them to the extent of 44 parts in 10,000, whereas the greatest change observed (perhaps not due to this cause at all) is but 5 parts. Many observations on recent cells, made in ordinary course, point in the same direction. In one or two cases there has been an apparent rise at temperatures above 65° F., indicating a drop in the temperature-coefficient relatively to that of No. 1. 1 have attributed this to an insufficient excess of undissolved salt in cells prepared when the weather was cold, the result of course being a failure of saturation at high temperatures, attended (as will presently appear) by a fall of temperature-coefficient.
Being desirous of clearing up, as far as possible, any questions connected with the practical use of these cells as standards, I determined to supplement the former observations with special experiments at some-
* Phil. Mag. July, 1883, p. 36.
f On the "Use of Daniell's Cell as a Standard of Electro-motive Force," Phil. May. Aug. 1885. It appears, however, to be, by a slip of the pen, that the coefficient for the Daniell is represented as only -fa of that of the Clark. The numbers given lead to the ratio £.
J I must apologise for the Fahrenheit degrees.16, however, the E.M.F. was found to have changed (from about 1'OOOS) to '9949, at which value it remained until November 25. On that day, at 5U p.m. the corks were drawn. At 6h no effect had been produced, and a fragment of the normal hydrate was dropped into each leg. At 6h 45m new crystals had formed, and the E.M.F. had risen to '9996. A few hours later the E.M.F. was I'OOOO, at which value it has since remained within two or three parts in 10,000. It was remarked that the crystalline deposit on contact with the normal hydrate was much less in amount than had been met with in experimental tubes with simple zinc sulphate. The explanation is probably that during the heating no complete diffusion of the salt was effected, so that
